In 1992, an outbreak of chronic diarrhea occurred among passengers on a cruise ship visiting the Galapagos Islands, Ecuador. Passengers (548) were surveyed, and stool and biopsy specimens from a sample who reported chronic diarrhea were examined. On completed questionnaires, returned by 394 passengers (72%), 58 (15%) reported having chronic diarrhea associated with urgency (84%), weight loss (77%), fatigue (71%), and fecal incontinence (62%). Illness began 11 days (median) after boarding the ship and lasted 7 to ú42 months. Macroscopic and histologic abnormalities of the colon were common, but extensive laboratory examination revealed no etiologic agent. No one responded to antimicrobial therapy. Patients were more likely than well passengers to have drunk the ship's unbottled water or ice before onset of illness and to have eaten raw sliced fruits and vegetables washed in unbottled water. Water handling and chlorination on the ship were deficient. Outbreaks of a similar illness, Brainerd diarrhea, have been reported in the United States. Although its etiology remains unknown, Brainerd diarrhea may also occur among travelers.
In 1984, an outbreak of chronic diarrhea occurred in Brainand February. Diagnostic examinations were unrevealing and empiric antimicrobial therapy had had no effect. The patients erd, Minnesota. The illness was characterized by acute onset of watery diarrhea, associated with urgency, a failure to respond reported that other tour group members were similarly afflicted. The implicated cruise ship had a 72-person crew and was to antimicrobial agents, and a duration of 2 -36 months [1, 2] . Unpasteurized milk from a local dairy was epidemiologically based in San Cristobal, in the Galapagos Islands, Ç965 km west of Guayaquil, Ecuador. The ship carried 90 passengers implicated; however, an etiologic agent was never found. Outbreaks of chronic idiopathic diarrhea -Brainerd diarrheaon 3-, 4-, or 7-day tours of the islands. Because there are no hotels in the Galapagos Islands, passengers slept and ate all of have since occurred in San Antonio, Texas [3] , Henderson County, Illinois [4] , and elsewhere in the United States [5] .
their meals aboard ship. On 1 December 1991 and 22 February 1992, the ship was drydocked in Guayaquil for routine mainteAlthough diarrheal illness is common among travelers to developing countries, it generally responds to treatment and nance, repairs, and restocking of supplies. According to the cruise ship operator, a major overhaul of the ship's plumbing only infrequently lasts more than a few days [6 -8]. We describe an outbreak of a chronic diarrheal illness indistinguishsystem was initiated during the 1 December drydock and completed during the 22 February drydock. able from Brainerd diarrhea that occurred among North American travelers to the Galapagos Islands, Ecuador.
Our investigation sought to define the extent of the outbreak, characterize the illness, determine the exposures that put travelIn late March 1992, 3 physicians reported patients with chronic diarrhea to the Foodborne and Diarrheal Diseases ers at risk, and identify the etiologic agent. Branch, Centers for Disease Control and Prevention (CDC). All 3 patients had acute onset of illness after touring the Galapagos Materials and Methods Islands on a local cruise ship during different weeks in January stools in a 24-h period was 9 (range, 4 -48). Fatigue was reported by 71% of patients and weight loss by 77% (median, Results 3.7 kg; range, 1.5 -11.5). Vomiting, constipation, and other systemic symptoms were extremely rare. The onset of chronic Case-finding and illness characterization. Questionnaires diarrhea occurred 2 -54 days after the cruise began, with a were completed and returned by 394 (72%) passengers, of median incubation period of 11 days from the first day of the whom 207 (52%) reported a diarrheal illness. One hundred cruise. Seven patients reported a 1-or 2-day episode of diartwenty-three respondents (31%) reported a diarrheal illness rhea, while on the ship, that was followed several days after resolution by the onset of a new and intense diarrhea that persisted. For most patients, the illness waxed and waned, with periods of partial remission followed by exacerbations of gradually decreasing severity. By the 13th month after illness onset, only 7 (12%) patients reported their bowel habits had returned completely to normal; 23 (40%) patients reported nearly normal bowel movements that were softer and more frequent than usual, and 28 (48%) patients reported persistently debilitating diarrhea. By the 19th month after onset, of 53 patients contacted, 20 (38%) reported complete recovery, 25 (47%) reported nearly normal bowel habits, and 8 (15%) reported persistent diarrhea. By the 37th month after onset, of 47 patients contacted, 38 (81%) reported complete recovery, 7 (15%) reported nearly complete recovery, and only 1 (4%) reported nations performed by private laboratories (table 3) . Giardia Fifty-three case-patients (91%) saw a physician for this illspecies, cryptosporidia, microsporidia, cyclospora, other paraness; 35 (60%) underwent upper or lower endoscopy, and 5 sites, and dysgonic fermenter 3 were not identified in any speci-(9%) were hospitalized. Thirty-nine patients reported receiving mens. Entamoeba coli and Blastocystis hominis were each treatment with a total of 67 courses of antimicrobial therapy, found in stool specimens from 2 patients; however, both paincluding fluoroquinolones, trimethoprim-sulfamethoxazole, tients continued to have diarrhea after metronidazole treatment. doxycycline, and metronidazole, all without apparent benefit.
Candida albicans was identified in 3 stool specimens, Candida Forty-five patients used one or more opioid antidiarrheal agents lambica in 1, and unidentified molds in 2 others examined at (loperamide, diphenoxylate, or paregoric), to which 25 (56%) CDC. In 2 specimens, presumptive virus particles identified by attributed some symptomatic relief.
electron microscopy at CDC failed to agglutinate in patients' Because of this illness, 19 (33%) case-patients were unable to work or perform normal household duties for 2 -540 days (median, 14). No cases of secondary transmission were re- 
ies. Very few patients had taken antibiotics, antacids, histamine-2 blockers, bismuth subsalicylate, or steroids during the * DNA probe positive for enteropathogenic adherence factors; attaching cruise and before the onset of diarrhea, and only 1 had had and effacing gene; Shiga-like, heat-stable, heat-labile toxin production; and enteroaggregative E. coli.
prior gastric surgery.
/ 9d43$$ap13 02-13-98 00:54:29 jinfa UC: J Infect sera. Campylobacter organisms were identified in only 2 paThe illness in the outbreak we investigated shared these characteristics and the symptom profile of previously reported tients' stool specimens. No serogroup of E. coli was common to ú3 patients, and no pathogenic E. coli were identified.
outbreaks of Brainerd diarrhea (table 1) [1, 4, 5] . Brainerd diarrhea does not respond to therapy with antibacterial or antiThe findings noted on colonic and small bowel endoscopy are reported in detail elsewhere [9] . Macroscopic abnormalities, parasitic agents, although, as in this outbreak, opioid antimotility agents typically provide temporary relief of symptoms in a primarily patchy colonic erythema and hyperemia, were noted in 9 (41%) of 22 colonoscopies. On microscopic examination, subset of patients [5] . The macroscopic and histologic abnormalities evident on colonoscopy and colonic biopsy in many of colonic biopsy specimens from 20 (91%) of 22 patients showed a distinctive increase in colonic surface epithelial lymphocytes.
these patients closely resembled those of patients from reported outbreaks of Brainerd diarrhea in Minnesota and Illinois [1, Small bowel specimens from 7 patients were unremarkable; 1 patient's specimen demonstrated crypt hyperplasia and epithe-9, 10]. This outbreak was apparently caused by the ship's contamilial lymphocytosis similar to that seen in celiac sprue.
Environmental investigation. Several deficiencies in food nated drinking water. The epidemiologic evidence from the case-control study, the deficiencies noted on board the ship and water handling were identified during a sanitary evaluation of the ship. While at sea, the ship obtained fresh water through with regard to chlorination and water handling, and the fact that the peak of the outbreak occurred after repairs to the ship's single-stage distillation under vacuum pressure, through reverse osmosis of sea water, and through rechanneling of air plumbing system were initiated and before they were completed support this hypothesis. Previous investigations have shown conditioning condensate. During quarterly visits to Guayaquil, all nine interconnected storage tanks were filled from barges.
that the agent of Brainerd diarrhea can be transmitted through untreated water, the implicated vehicle in two reported outFour of the nine storage tanks were designated for potable water, with outflow connections to the bar, bakery, ice machine, breaks [4, 5] . In one, as in this investigation, drinking beverages made from boiled water was not associated with illness, sugand a single faucet in the galley. The ship's doctor was responsible for maintaining a free chlorine residual of 0.6 parts per gesting that boiling inactivates the Brainerd agent.
Although others have noted the similarity between Brainerd million in the distribution system by daily chlorination of the potable water tanks; however, no free chlorine residual was diarrhea and cases of chronic diarrheal illness of unknown etiology in travelers [6], to our knowledge, this represents the detected in this water when first tested during the evaluation.
Water in the other tanks was never chlorinated but could first Brainerd diarrhea outbreak among travelers. Chronic diarrhea of unknown etiology is an important and underappreciated potentially reach the potable water system through a common manifold. This water was supplied to the cabin lavatories, complication of international travel [6 -8, 11]. It is also a common health problem in developing countries, particularly showers, and other areas, and to all but one faucet in the ship's galley. Although only water from the galley's potable water among children [5] . Numerous investigations have brought to light a broad spectrum of microorganisms that cause chronic faucet was allegedly used in food preparation, the potential for accidental use of water from other faucets, particularly for tasks diarrhea in these populations, but the etiology of many cases, even in the most thorough investigations, remains unknown such as washing fresh fruits and vegetables, was evident. In addition, unchlorinated water was collected in 19-L containers [5 -8] .
An estimated 2100 patients with chronic diarrhea clinically from a tap in the line downstream from the distillation unit and used as potable water in the bar and dining room and for similar to Brainerd diarrhea are cared for by gastroenterologists in the United States [12] . In a recent report from a referral canteens and bottles taken by passengers for excursions on shore.
center, 1 of 17 patients with chronic idiopathic diarrhea resembling Brainerd diarrhea had onset of illness within 4 weeks of having traveled to a developing country (American Samoa) [13] . Physicians caring for returning travelers should consider Discussion Brainerd diarrhea in the differential diagnosis of patients with chronic diarrhea. Colonoscopy and biopsy may support this The chronic diarrheal illness in this outbreak closely resembles the chronic diarrheal syndrome previously described as diagnosis if the distinctive tissue leukocyte count is observed [9] . Symptomatic treatment with opioid antidiarrheal agents is Brainerd diarrhea [5] . Patients underwent extensive laboratory studies that would have identified known infectious causes of indicated. While abroad, travelers can reduce their risk for Brainerd diarrhea and other enteric illnesses by avoiding unchronic diarrhea, as well as other defined syndromes such as microscopic colitis, collagenous colitis, and tropical or celiac treated or unboiled water, fruits and vegetables they do not peel themselves, and unpasteurized milk. Ultimately, molecular sprue. Brainerd diarrhea is characterized by the acute onset of watery diarrhea following a median incubation period of 10 -methods, such as amplification of 16S ribosomal RNA genes by generic polymerase chain reaction primers, may be used to 15 days (range, 2 -40) [1, 4, 5] . It typically has a prolonged course, with widely varying daily stool patterns and a median identify the Brainerd agent and point the way to more effective prevention, diagnostic, and treatment strategies [14] . duration of illness of 15 -16 months (range, 2 -36) [1, 2, 4, 5] .
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